A method for efficiently generating neurospheres from human-induced pluripotent stem cells using microsphere arrays.
In vitro, human neural stem cells can be selectively expanded from fetal or adult neural tissues as neurospheres consisting of immature neural progenitor cells. Access to human neural tissues is limited, making it difficult to propagate and use primary neural stem or progenitor cells (NSPCs) from human neural tissues (hN-NSPCs). It was recently demonstrated that hN-NSPCs can be differentiated from either human embryonic stem cells (hESC-NSPCs) or human-induced pluripotent stem cells (hiPSC-NSPCs), and that hESC-NSPCs and hiPSC-NSPCs are adaptable, powerful substitutes for hN-NSPCs in both regenerative medicine and pharmacological or neurotoxicological assays. We here describe a new protocol to generate neurospheres consisting of hiPSC-NSPCs using microsphere arrays, the surface of which is modified with polyethylene glycol to render it nonadhesive to cells. Primary hiPSCs treated with noggin formed neurospheres on the microsphere arrays and could be stably propagated as free-floating spheroids. The hiPSC-NSPCs proliferating in these neurospheres were almost identical in phenotype to hN-NSPCs, in both cell-surface marker expression and their ability to differentiate into neuronal cells, although gene expression profiles showed that the hiPSC-NSPCs had higher neural and lower glial gene expression, along with mid-hindbrain-like regional specificity. This convenient propagation protocol can be used to evaluate the neurosphere-forming efficiency of hiPSC clones. This method will support the generation of neurospheres from hESCs and hiPSCs and contribute to the use of hESC-NSPCs and hiPSC-NSPCs in research.